Abstract-This paper presents the modeling and implementation of a three-phase DSTATCOM (Distribution Static Compensator) using Proportional Controller (PI) to improve power quality. It is used for harmonics elimination, load balancing and reactive power compensation at distorted PCC (Point of Common Coupling). The Power Quality management is the key issue in electrical power system and industries are facing these issues around the world. As the mining complexes are often remotely located, power is weak and unpredictable. The voltage at the equipment terminal determines the starting and running torques. Mining operation performance is strategically linked to the efficiency of electrical motors. In case of any typical underground mines starting a big motor such as is used on winders, crushers, haulers, pumps etc. particularly on weak systems, results in a large voltage drop, which significantly reduces the torque of the motor. Loads such as continuous miners mine hoists, mining shovels, crushers, etc. are in demand and also sensitive to voltage dips and fluctuations. Voltage dips or sags often causes equipment to trip, which in turn results in lengthy delays with resultant production and revenue losses. . In this paper, Proportional Controller (PI) is developed using MATLAB / SIMULINK for improving power supply to mining industry.
I. INTRODUCTION
EEDING safe and reliable power to mining complexes can be a challenging task. As per the Indian Electricity rules 1956 in explosive areas transformers, including booster transformers are not allowed inside a mine [2] . The difficult environment, the dynamic power loads, the cyclic and mobile operation and stringent safety requirements that characterize mining, all places unique demands on the mine power system. No other industry makes such extensive use of portable extensible equipment or has such complex grounding problems. Mine power systems can range from relatively simple installations for small surface mines to complex underground systems where the harsh environment of dust, humidity, and cramped spaces stretches the ingenuity and creativity of the engineer to provide reliable service. But today's mine power system is both complex and subject to numerous legal constraints, and it is no longer possible to treat it with the indifference of the past. The distance from the secondary power transformers to the working point inside a mine, are fairly long. This results in high voltage drops in the Sukanth The quality of power delivered to the end user is very important as the performance of the consumer"s equipment is heavily dependent on it. But the power quality is affected by various factors like voltage and frequency variations, presence of harmonics, faults in the power network etc. [4] . Among them the voltage variations (sag) is one of the most frequently occurring problem. There are many methods to mitigate the voltage sag and among them the best way is to connect a CUSTOM POWER device at the point of interest. The wellknown devices like DSTATCOM, DVR, and UPQC are used for this purpose [5] . The world"s earliest DVR"s installation was done at Duke Power Company"s 12.47kV substation in Anderson, South Carolina in 1996. After that immediately then ABB, Siemens and other companies have also focused and worked hard for several years to achieve the design patterns and finally developed their own patterns of the products to ensure the quality of voltage-sensitive load.
III. POWER QUALITY
Power Quality is a term that refers to maintaining the near sinusoidal waveform of power distribution bus voltages and currents at rated magnitude and frequency [6] . Figure 4 shows sources of Power Quality problems. Frequency   Fig 4. shows sources of Power Quality problems
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IV. CUSTOM POWER DEVICES
The voltage sag is a major problem that the power system network is facing now-a days. This is a severe problem and affects the functioning of the equipment. Therefore, this problem should be mitigated in order to maintain the efficiency of the power network. The use of custom power devices solves this problem. The concept of custom power was introduced by N.G. Hingorani in 1995 as an extension of the FACTS concept to distribution systems. The major objective is to improve power quality (PQ) and enhance reliability of power supply. The concept of FACTS was also proposed by Hingorani in 1988. The term "custom power" describes the value-added power that electric utilities will offer their customers. The value addition involves the application of high power electronic controllers (similar to FACTS) to distribution systems, at the supply end of industrial, commercial customers and industrial parks. The provision of custom power devices (CPD) is complementary to the individual end-use equipment at low voltages (such as UPS (Uninterruptible Power Supply) or standby generators) [6] .
The custom power devices that can be used in distribution systems [7] are: A. DSTATCOM D-STATCOM is a shunt-connected CPD which can be used to regulate voltage variation resulting from the motor starting condition or in-rush current and to mitigate current harmonic distortions. A DSTATCOM is a controlled reactive source which includes a Voltage Source Converter (VSC) and a DC link capacitor connected in shunt, capable of generating and /or absorbing reactive power. It is analogous to an ideal synchronous machine, which generates a balanced set of three sinusoidal voltages at the fundamental frequency with controllable amplitude and phase angle. This ideal machine has no inertia, gives an instantaneous response, does not alter the system impedances, and can internally generate reactive (both capacitive and inductive reactive power). Fig.5 shows the basic structure of a DSTATCOM. If the output voltage of the VSC is equal to the AC terminal voltage; no reactive power is delivered to the system. If the output voltage is greater than the AC terminal voltage, the DSTATCOM is in the capacitive mode of operation and vice versa. The quantity of reactive power flow is proportional to the difference in the two voltages which is shown in Figure 5 . The aim of the control PI scheme is to maintain constant voltage magnitude at the point where a sensitive load is connected, under system disturbances. The control system only measures the r.m.s voltage at the load point, The VSC switching strategy is based on a sinusoidal Pulse Width Modulation (PWM) technique which offers simplicity and good response. Since custom power is a relatively low-power application, PWM methods offer a more flexible option than the Fundamental Frequency Switching (FFS) methods favoured in flexible alternating Current transmission systems (FACTS) applications. The controller input is an error signal obtained from the reference voltage and the value r.m.s of the terminal voltage measured. Such error is processed by a PI controller the output is the angle δ, which is provided to the PWM signal generator. The PI controller process the error signal generates the required angle to drive the error to zero, i.e., the load r.m.s voltage is brought back to the reference voltage which is shown in Figure 5 . 
Case (2): With compensation
After PI controller is added the results obtained from the simulation shows that the compensation offered by PI controller is much better than without compensation. The THD is reduced to 15.12 % and result is shown in Figures [11-14] . A comparison of parameters is tabulated in Table 1 . The demand for electric power is increasing at an exponential rate and at the same time the quality of power delivered became the most prominent issue in the power sector. Thus, to maintain the quality of power the problems affecting the Power Quality should be treated efficiently. Among the different power quality problems, voltage sag is one of the major one affecting the performance of Longwall Mining. Therefore, simulation of electrical layout of typical mines and associated studies mentioned above will be highly beneficial to the mining industry by improving power factor, voltage sag and reduction of harmonics PI controller is discussed to decrease voltage sag problem in Mining Industry. After the application of PI controller THD is reduced to 15.12 %.
